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Abstract: Projection of vital events is statistically significant and provides the foundation for precise 
planning and policy. The present study aimed to explore the most extensively used projection techniques as 
well as underlining the modification and the theoretical contribution in various projection approaches by 
reviewing the fifty four article of seven well known journals namely Asian Pacific Population Journal 
(APPJ), Asian Population Studies (APS), Bio Demography and Social Biology (BDSB), European Journal 
Population (EJP), Mathematical Population Studies (MPS), Demographic Research (DR) and Demography 
(D). The findings revealed that cohort component method is widely used as a standard method for population 
projection as well as the probabilistic projection methods including the stochastic time series models. The 
extended methods like extended cohort component model, extended Lee-Carter method and newel methods 
of projection namely pearsonian Type 1curve, elementary approach, polynomial models, macro micro 
projection, joint probabilistic projection and sequential propensity household projection models  are 
proposed. 
Keywords: Cohort component method, Projection Techniques 
1 INTRODUCTION 
The use of projection models is an emerging theme 
in social sciences. As demographics components 
are responsible for future change in term of 
economic, environmental and social aspects. The 
adequate projection leads towards better 
understanding of these components that might 
helpful in population management and control. The 
use of projection models particularly for vital 
events (Alkema et al. 2011, Basten 2013, Bijak et 
al. 2007, Gerland 2014) , life expectancy (Akers 
1965, Beshers 1965, Morris 2000, Preston et al. 
2014, Raftery et al. 2013, Raftery, Lalic and 
Gerland 2014, Siegel 1972) are increased in recent 
years. Over the time the existing projection models 
are extended under different versions as well as 
new techniques are proposed (Li 2014, Murphy 
1966, Thomas and Clark 2011, Zeng et al. 
2013).These projection models varied in term of 
short and long term and carried out according to 
situation. The suitable forecasting methods are 
implemented according to the users’ needs (Lutz 
1994). A short term projection consist less than ten 
year and called a local-area projection while a long 
term projection or global projection can extend 
decades into the future, and in some cases more 
than a century. Long terms projection takes into 
account a limited variables and shout term 
projection includes many characteristics, like 
education, labour force, urban residence or 
household type.   
The present review study has a definite objective to 
explore the various projection techniques which are 
extensively used for projection purpose and in the 
same time underlining the development or newel 
methods of forecasting particularity statistical 
methods, the use of time series models and 
probabilistic approaches. 
The paper divided into five sections. Introduction 
of issue presented in section 1, while section 2 
contained the introduction of cohort component 
method along with diagrammatic presentation of 
various projection techniques. In section 3 we have 
described the detail of tabular distribution of 
reviewed articles from various journals. Review 
finding are illustrated in section 4 whereas 
concluding remarks are presented in section 5. 
2 PROJECTION METHODS 
To better understand the projection models and 
their types, set of various projection methods are 
illustrated in Figure 1.  
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Figure 1: Framework of various population projection methodologies 
2.1 The Cohort-Component Method 
Development of cohort-component approach was 
the major advance in the evolution of projection 
techniques. Cannan (1895) was first proposed the 
cohort-component method and re-introduced by 
Whelpton (1936). Leslie (1945) worked on cohort-
component approach and formalized in 
mathematical terms and Notestein (1945), first used 
cohort-component approach in making a global 
population projection. Prior to the mid-20th 
century, the limited global population forecasts that 
had been completed were based on extrapolations 
of the population growth rate used to estimates the 
net population of the world (Frejka 1994). Since 
Notestein (1945) projection, the cohort-component 
method has become the dominant method of 
population forecast. A chief quality of this 
approach is that the estimated size and age 
structure of the population at any stage in the 
upcoming rest completely on the size and age 
structure at the starting period. Cohort component 
method is used in nearly all long-term global 
population projections. Mainly populations are 
clustered into cohorts well-defined by age and sex, 
and the projection proceeds by updating the 
population of each age and sex-specific group 
according to assumptions about three components 
of population change namely mortality, fertility and 
migration. Each cohort endures forward to the next 
age group according to supposed age-specific 
mortality rates. Five-year age groups are commonly 
used for long-range projections. The fact that 
forecasting fertility, mortality and migration plays a 
central role in the cohort-component approach and 
considered strength because it allows 
demographers to draw on particular knowledge on 
each of these components of population change. 
Institutions therefore normally project trends in 
vital rates based on expert opinion.  
3 RESEARCH METHODOLOGY 
we systematically reviewed theoretical and applied 
developments of projection models from seven 
journals namely Asian Pacific Population Journal 
(APPJ), Asian population studies (APS), Bio 
demography and social biology (BDSB), European 
Journal Population (EJP), Mathematical Population 
Studies (MPS), Demographic Research (DR) and 
Demography (D).  
Fifty four articles are reviewed and the frequency 
distribution of reviewed articles of seven journals is 
illustrated in Table 1.  
Table1: Frequency distribution of reviewed articles under various journals 
Number Journal Name Frequency 
1 APPJ 3 
2 APS 2 
3 BDSB 3 
4 EJP 6 
5 MPS 9 
6 DR 12 
7 D 19 
Total  54 
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3.1 REVIEWED ARTICLE WITH TIME HORIZON 
Three articles about population projection are found to be from APPJ in 1991, 1992 and 1996. Two article about 
projection appeared from APS in 2013 and 2014. The total numbers of article for review from BDSB are three 
from 1989, 1991 and 1993. EJP contained six article related to our study starting from 1989, 1994, 1998, 2002, 
2007 and 2007. Nine population projection articles are found to be in MPS staring from 1988, 1990, 1993, 1995, 
1995, 1995, 1997, 2000 and 2003. The number of article related to our study in DR are 12 stating from 2001, 
2004, 2005, 2010, 2011, 2011, 2012, 2013, 2013, 2013, 2014 and 2014. The maximum numbers of article taken 
from Demography journal are 19 stating from 1964, 1965, 1965, 1965, 1966, 1966, 1967, 1968, 1968, 1969, 
1971, 1972, 1973, 2011, 2013, 2013, 2013, 2013 and 2014. 
4 REVIEW FINDINGS 
Table 2 showed the detail description of study, applied methodologies, projected population along with country 
of origin and research theme. 
Table 2: Comparative study of several population projection methods 
Study Modelling and 
projection methods 
Project Region Research theme 
Asian Population Projection Journal 
Tint (1991) FIVEFIVE/SINSIN 
Computer software 
Vital event of 
Myanmar 
Myanmar ‘Population 
Projections for 
Myanmar, 1983 – 
2013’ 
 
Neupert (1992) 
 
CCMPP 
 
Sterilization fertility   
 
Sri Lanka 
‘Mongolia: Recent 
Demographic 
Trends and 
Implications’ 
(Zodgekar 1996)  Fertility (birth 
control program) 
family welfare 
programme 
India ‘Family Welfare 
Programme and 
Population 
Stabilization 
Strategies in India’ 
Asian Population Studies 
Gerland (2014) CCMPP Fertility and 
Mortality 
India  ‘UN population 
division’s 
methodology in 
preparing base 
population for 
projection: a case 
study for India’ 
Basten (2013) UN Projection 
Model 
Fertility World Population ‘Comparing 
projection 
assumptions of 
fertility in six 
advanced Asian 
economies; or 
‘thinking beyond 
the medium variant’ 
Bio Demography And Social Biology 
Gupta (1989) Method of fertility 
projection 
Ultimate cohort 
total fertility rate 
and the ultimate 
cohort mean age 
U.S. Bureau of the 
Census involves 
fertility and 
women's birth 
expectations 
US ‘A regression 
approach to the 
projection of U.S. 
fertility based on 
past 
fertility data’ 
Mitra (1991) 
 
A regression model 
expressing the age‐
specific fertility 
rates 
Das Gupta for 
purposes of fertility 
projection 
US ‘On the 
convergence of Das 
Gupta's model of 
fertility projection’ 
*CCMPP refer to cohort component method of population projection 
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Study Modelling and 
projection methods 
Project Region Research theme 
Pick, Butler and 
Ramirez (1993) 
Projections are 
made for the urban 
and rural 
components of the 
Mexican 
population, 
assuming inter‐
component 
migration flows. 
Mexican national 
labor force 
Mexican 
U.S 
‘Projection of the 
Mexican National 
Labour Force, 
1980–2005’ 
 
  European Journal 
Population 
  
Kuijsten (1989) Appling the 
accuracy measure 
Paid to the problem 
of measuring 
projection accuracy 
Europe ‘A graphic 
representation of 
projection 
accuracy’ 
Kuijsten (1989) Inverse projection 
age distribution, 
gross reproduction 
rate , net 
reproduction rate, 
life expectancy at 
birth rate ,and infant 
mortality rate 
North Italy annual 
pop and vital rates 
are reconstructed 
from 1650 to 1881 
using series of vital 
event indices from 
many rural parishes 
and cities 
England ,France , 
and Sweden 
‘A Reconstruction 
of the population of 
north Italy from 
1650 to 1881 using 
annual inverse 
projection with 
comparisons to 
England,,France 
and Sweden’ 
Lutz and Scherbov 
(1998) 
Exert-based 
probabilistic 
approach 
National and 
international 
projection 
 
Population 
projection through 
high and low 
variants is 
unsatisfactory 
Australia ‘An expert-based 
Framework for 
probabilistic 
National pop 
projection : The 
Example  of  
Austria’ 
Smith, Tayman and 
Swanson (2006) 
CCMPP and  
probabilities 
method 
Higher education 
student 
demographic 
behaviour is quite 
different from the 
general population 
small areas these 
group of people can 
comprise significant 
proportion of the 
total population 
US ‘State and Local 
population 
projection: 
methodology and 
Analysis’ 
 
 
 
Alders, Keilman 
and Cruijsen (2007) 
 
 
Probabilistic 
forecast 
assumptions  Time 
series 
Empirical errors  
Expert judgment 
Scaled model of 
error 
 
Uncertain 
Population of 
Europe’ (UPE) 
project was to 
compute long-term 
stochastic 
(probabilistic) 
population forecasts 
for 18 European 
Countries. 
 
 
 
Europe 
 
 
 
‘Assumptions for 
long-term 
stochastic 
population 
forecasts in 18 
European countries’ 
 
 
Bijak et al. (2007) 
 
Population 
projections  Labour 
force projections 
International 
migration 
 
international 
Migration on 
population and 
labour force 
dynamics. Starting 
 
Europe 
 
‘Population and 
labour force 
projections for 27 
European countries, 
2002–2052: impact 
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Study Modelling and 
projection methods 
Project Region Research theme 
Population ageing 
 
from single 
scenarios 
for fertility, 
mortality and 
economic activity 
of international 
migration on 
population ageing’ 
Mcgirr and 
Rutstein (1988) 
15 microcomputer 
population 
projection 
programs 
about mortality, 
fertility, and 
migration 
 ‘Comparison of 
microcomputer 
programs for 
making population’ 
 
Van Imhoff (1990) Exponential model The 
Multidimensional 
Demographic 
Population Projection 
 ‘The exponential 
multidimensional 
demographic 
projection model’ 
 
Ekamper and 
Keilman (1993) 
multidimensional 
projection model 
the population by 
sex, age, and marital 
status 
Netherlands ‘Sensitivity analysis 
in a 
multidimensional 
demographic 
projection’ 
 
Long (1995) complexity in 
population 
projections, charts 
the growth of 
complexity in 
projections 
complexity affects 
both the accuracy and 
their utility of official 
population 
projections 
U.S. Census 
Bureau 
‘Complexity, 
accuracy, and 
utility of official 
population 
projections’ 
 
Long (1995) Review of various 
techniques 
Review  ‘Complexity, 
accuracy, and 
utility of official 
population 
projections’ 
 
 
Wilmoth (1995) 
Different models  
forecasting 
Mortality  Japan ‘Are mortality 
projections always 
more pessimistic 
when 
disaggregated by 
cause of death’ 
Artzrouni (1997) Introduce readers to 
research done by 
Japanese and 
Chinese scholars in 
mathematical 
demography 
Micro simulations to 
Multiregional 
Projection Models 
 
Japanese and 
Chinese scholars 
‘Mathematical 
Demography in 
China and Japan: 
From 
Micro simulations 
to Multiregional 
Projection Models’ 
 
Morris (2000) CCMPP and 
simulation method 
Macro and micro 
Demographic of 
HIV/AIDS 
occasionally appears 
in demographic 
research this 
mortality are perhaps 
the more 
fundamental process 
to study 
 
 
 
 
 ‘The Population 
Dynamics of the 
HIV Epidemic: 
Projections’ 
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Study Modelling and 
projection methods 
Project Region Research theme 
Bertino and 
Sonnino (2003) 
new stochastic 
method of inverse 
projection 
simulation of age and 
sex of deaths 
Velletri ‘The stochastic 
inverse projection 
and the population 
of Velletri (1590- 
1870)’ 
 
  Demographic 
Research 
  
Raftery, Lalic and 
Gerland (2014) 
Joint Probabilistic 
Projections 
Female and 
Male life expectancy  
UN ‘Joint probabilistic 
projection of 
female and 
male life 
expectancy’ 
     
                                     
Clark, Thomas and 
Bao (2012) 
Bayesian melding 
with IMIS estimation 
method 
and maximum 
likelihood methods 
The Epidemiology 
and Demography 
of HIV  
Africa ‘Estimates of age-
specific reductions 
in HIV 
prevalence in 
Uganda: Bayesian 
melding estimation 
and probabilistic 
population forecast 
with an HIV-enabled 
cohort component 
projection 
model’ 
 
Stoeldraijer et 
al. (2013) 
 
Lee-Carter model, 
the Li-Lee model, a 
cohort model 
Life Expectancy  Europe  
‘Impact of 
different mortality 
forecasting 
methods and 
explicit 
assumptions on 
projected future 
life expectancy’ 
 
 Abel et al. (2013) Auto Regression 
Models, stochastic 
Volatility models 
and Random 
Variance Shift 
Models 
future population 
estimates 
with associated 
measures of 
uncertainty 
England and 
Wales 
‘Integrating 
uncertainty in time 
series population 
forecasts: 
An illustration using 
a simple projection 
model’ 
 
Wilson (2013) 
 
 
Propensity Model Living 
Arrangements and 
Households 
Australia and New 
Zealand 
 
‘The Sequential 
Propensity 
Household Model’ 
 
Yi, Stallard and 
Wang (2004) 
 
 
 
 
 
 
 
 
 
Macro and micro 
Projection/simulation 
models 
 
 
 
 
 
 
 
Life course 
propensities of 
marriage/union 
formation and 
Dissolution 
 
 
 
 
 
U.S 
 
 
 
 
 
 
 
 
‘Computing Time-
Varying Sex-Age- 
Specific Rates of 
Marriage/Union 
Formation and 
Dissolution in 
Family 
Household 
Projection or 
Simulation’ 
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Study Modelling and 
projection methods 
Project Region Research theme 
Thomas and Clark 
(2011) 
Maximum 
Likelihood Approach  
and  
 
CCMPP 
 
Population 
Affected by HIV 
 
East Africa 
South Africa 
‘More on the cohort-
component model of 
population 
projection in the 
context of 
HIV/AIDS: A Leslie 
matrix 
representation 
and new estimates’ 
Kye (2008)   Multi-Group 
Population 
Projection Model 
Women’s 
Educational 
Distribution 
South Korea.  
‘Intergenerational 
transmission of 
women’s 
educational 
attainment in South 
Korea: An 
application of a 
multi-group 
population 
projection model’ 
 
Li (2014) 
 
Bayesian modelling 
and Markov chain 
Monte Carlo 
(MCMC) simulation, 
via the software 
WinBUGS 
future mortality for 
populations with 
limited data 
China and Taiwan.  
‘An application of 
MCMC 
simulation in 
mortality 
projection for 
populations with 
limited data’ 
 
     
 
 
 
 O’Neill et al. 
(2001) 
 
 
 
CCMPP 
Population size and 
growth rate, age 
Structure, 
urbanization, and 
migration, among 
other variables 
UN 
 
‘A Guide to Global 
Population 
Projections’ 
Bocquier (2004) UN Projection 
Model 
national 
urbanisation 
estimates 
World ‘World Urbanization 
Prospects: 
an alternative to the 
UN model 
of projection 
compatible with the 
mobility transition 
theory’ 
 
 
Samir et al. (2010) 
 
 
 
Multi-State, Cohort-
Component Methods 
 
 
 
 Fertility And 
Mortality by 
Education Level 
 
120 countries 
 
‘Projection of 
populations by level 
of educational 
attainment, age, and 
sex for 120 countries 
for 2005-2050’ 
  Demography   
Parke and Grymes 
(1967) 
New  Household 
Projection  Method 
Future marriages 
and future 
proportions 
US ‘New Household 
projection for the 
united states’ 
Tarver and Gurley 
(1965) 
Stochastic Analysis 
 
Census population  US A stochastic analysis 
of geographic 
mobility and 
population 
projection of the 
census divisions  in 
the united states  
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Study Modelling and 
projection methods 
Project Region Research theme 
Akers (1965) Cohort vs. Parity 
Progression  
Fertility US ‘Cohort fertility 
versus parity 
progression as 
method of projecting 
births’ 
Keyfitz (1964) Matrix Operator Population 
projection 
US ‘The population 
projection as a 
matrix operator’ 
Easterlin (1966) Time series   fertility  UN ‘On the relation of 
economic factors to 
recent and projected 
fertility changes’ 
Murphy (1966) Matrix Algebra  Population 
Projection 
US ‘The latent roots of 
the population 
projection’  
Beshers (1965) CCMPP Birth Projection US ‘Birth projection 
with cohort models’ 
Goodman (1968) projection Matrix  Population Growth US ‘An elementary 
approach to the 
population 
projection matrix, to 
the population 
reproductive value, 
and to related topics 
in the mathematical 
theory of population 
growth’ 
Basavarajappa 
(1968) 
 
UN Models 
 
Mortality  
UN ‘The Significance of 
Differences In 
Patterns of Mortality 
For Population 
Projection’  
Siegel and Akers 
(1969) 
Cohort  fertility 
projection  method  
Birth Expectations  US ‘Some Aspects of 
The Use of Birth 
Expectations Data 
From Sample  
Surveys Four 
Populations 
Projection’ 
     
Schweder (1971) Multiple prediction 
methods  
Precision of 
population 
projection studied 
Norwegian ‘The precision of 
population 
projection studied 
by multiple 
prediction method’  
Siegel (1972) Develop cohort 
component  cohort  
fertility method    
Fertility U.S ‘Development And 
Accuracy Of 
Projection Of 
Population And 
Household In The 
United States’ 
Mitra and Romaniuk 
(1973) 
Pearsonian Type 1 
Curve 
Fertility Canada ‘Pearsonian Type 1 
Curve And Its 
Fertility Projection 
Potentials’ 
Alkema et al. (2011) Bayesian projection 
model   
Total fertility rate  UN ‘Probabilistic 
Projection Of The 
Total Fertility Rate 
For All Countries’ 
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Study Modelling and 
projection methods 
Project Region Research theme 
Raftery et al. (2013) Bayesian 
hierachical model   
Life expectancy  UN ‘Bayesian 
probabilistic 
projection of life 
expectancy for all 
countries’ 
Zeng et al. (2013) CCMPP Household 
composition living 
arrangement and 
pop sizes  
 ‘Household and 
living arrangement 
projection at the 
sub national level  : 
an extended cohort-
component 
approach’ 
Janssen, van Wissen 
and Kunst (2013) 
Lee- carter  mortality smoking 
and non-smoking   
Netherlands ‘Including the 
smoking epidemic 
in internationally 
coherent mortality 
projection’ 
Li, Lee and Gerland 
(2013) 
Extended lee- carter 
method 
Mortality decline 
for long term 
projection 
Japan and US ‘Extending the lee-
carter method to 
model the rotation 
of age patterns of 
mortality decline 
for long-term 
projection’  
Preston et al. (2014) CCMPP  Effect of Changes 
in Smoking and 
Obesity 
on Future Life 
Expectancy 
US ‘Projecting the 
Effect of Changes 
in Smoking and 
Obesity 
on Future Life 
Expectancy in the 
United States’ 
 
The general findings revealed that cohort 
component method are extensively used as a 
standard method for projection and the use of 
probabilistic and stochastic projection methods as 
well as time series models are increased in recent 
years. Some mathematical projecting techniques 
are also developed like matrix and victor approach. 
4.1 VITALS EVENTS PROJECTION 
APPROACHES  
In a review literature several studies project the 
vital events by using a set of various techniques 
detail descriptions are illustrated in Table 1. 
Alkema et al. (2011) the Bayesian projection model 
to project the total fertility rate for all countries; 
further the model decomposed the evaluation of 
total fertility rate into three faces namely pre- 
transition high fertility, the fertility transition and 
post transition low fertility. Neupert (1992) used a 
cohort component method to project the 
sterilization fertility and found it as appropriate 
method. Basten (2013) used the UN rather than 
LSO method and project the fertility in six advance 
Asian countries and found that the total projected 
population in 2040 will increase 50%. Gerland 
(2014) used the cohort component method on India 
data set and project the fertility, mortality, age, sex 
and this projection considered as a reliable. Gupta 
(1989) used the regression approach to forecast the 
fertility by using the past data which would involve 
the assumption about the ultimate cohort total 
fertility rate and ultimate cohort mean age ate at 
child bearing based on a recent level of fertility and 
women birth expectation and found that cohort 
method as a stable method. A similar study 
designed in which regression model is used to 
project age specific fertility rate for a long term 
projection and found that as a useful approach 
(Mitra 1991). Galloway (1994) used the inverse 
projection approach to project the vital events 
(fertality and mortality) of North Italy annual 
population and found that an appropriate long term 
projection under the inverse model by comparing 
the results with England, France and Sweden. Bijak 
et al. (2007) projects the population and labour 
force for 27 European countries starting from 
single scenarios for fertility, mortality and 
economics activities. Van Imhoff (1990) used 
exponential model to project the multidimensional 
demographic population. Ekamper and Keilman 
(1993) used multidimensional projection model 
with a two sex algorithm to forecast the age, sex 
and marital status. Long (1995) used simple versus 
complex models to project the utility of official 
population used for government planning. Wilmoth 
Popluation Projection Models: A Review 1960 - 2015A 50-Year Review Journey of Population Projection Models 
 
Asian Journal of Multidisciplinary Studies, 4(8) July, 2016 197 
(1995) used the different model of projection to 
forecast the mortality of Japan during 1951-1990. 
4.2 LIFE EXPECTANCY PROJECTION 
MODELS 
Life expectancy is yet another important indicator 
from demographics and actuaries prospective. 
Bayesian projection model, joint probabilistic 
model and transition matrices approach are carried 
out to project the life expectancy. Raftery et al. 
(2013) used the Bayesian projection model to 
producing the forecast of male period life 
expectancy at birth for all countries of the world to 
2100 and found that the absolute error was smaller 
than United Nation methodology. Life expectancy 
at birth for male and female are also projected by 
using the joint probabilistic model (Raftery, Lalic 
and Gerland 2014). Preston et al. (2014) used the 
transition matrices approach to project the effect of 
changes in smoking and obesity on future life 
expectancy. The most widely used method of vital 
events projection found to be cohort component 
method (Akers 1965, Beshers 1965, Morris 2000, 
Siegel and Akers 1969). A set of various 
population projection techniques including 
standard cohort component methods are define as 
well as comparison made in interdisciplinary study 
(O’Neill et al. 2001). 
4.3 PROPOSED AND EXTENDED 
PROJECTION MODELS 
The objective of our review study is to explore the 
modification in the existing projection models as 
well as underlining the new proposed model and 
techniques for projection of vitals events. Li, Lee 
and Gerland (2013) suggested the extended Lee 
Cater method could provide the plausible 
projection of the age pattern of mortality for 
population, including those that certainly have very 
high life expectancy and applied the extended Lee 
Cater method on Japan and the United States data 
sets. Zeng et al. (2013) introduced the core 
methodological ideas and empirical assessment of 
an extended cohort- component method also known 
as the ‘ProFamy model’ this approach is applied 
simultaneously to projec the household 
composition, living standard and arrangement and 
population sizes gender structure at the subnational 
level in United States and compare the results of 
projection from 1990 to 2000 and found that the 
lower absolute error. Statisticians and the 
demographers have shown considerable interest in 
pearsonian type-1 curve. Mitra and Romaniuk 
(1973) presented the new approaches for the 
projection of particularly age specific fertility rate 
and the new projection models are applied on the 
Canadian fertility data and algorithm appear quite 
promising. Goodman (1968) introduced the some 
new formulas by using the elementary approach 
that will simplify both the understanding and the 
calculation of various quintiles that are related to 
demography and the mathematical theory of 
population growth. Murphy (1966) introduced the 
latent roots of population projection matrix. 
Bocquier (2004) from world urbanization 
prospective an alternative projection approach to 
the United State model of projection compatible 
with the mobility transition theory, the projection 
by using the polynomial model and results are 
compared with UN linear based model. The results 
revealed that the UN model projection is overstate 
19% and overstate problem are more prone in 
developing countries. Yi, Stallard and Wang (2004) 
presented the two macro and micro projection 
models that are concerning marriage/union 
formation and dissolution. Raftery, Lalic and 
Gerland (2014) proposed a methodology for 
obtaining the joint probabilistic projection model of 
Life expectancy at birth for male and female and 
estimate all parameter based on life expectancy 
estimate for 1950-2010.   proposed the newel 
approach called the sequential propensity 
household projection model to project the living 
arrangement. This model offers a more effective 
method of producing the household and living 
arrangement projection than the standard 
propensity model and is a practical alternative to 
dynamic models for countries and regions where 
the data and the resources to apply such models are 
unavailable. Thomas and Clark (2011) presented an 
extension of cohort component model of 
population projection which was first introduced by 
Heuveline (2003) that is capable of modelling of 
HIV affected population, Heuveline propose the 
maximum likelihood approach to estimate the HIV 
incidence. Thomson and Clark extended this work 
by using the Leslie matrix representation of the 
cohort component model.       
4.4 COMPUTER SOFTWARE 
PROJECTION MODELS 
The computer software like WinBUGS and 
OpenBUGS are also used for vital events 
projection. Li (2014) used Bayesian modelling and 
Markov chains Monte Carlo (MCMC) simulation 
by using the computer software like WinBUGS, to 
project the future mortality for population with 
limited data. Tint (1991) project the Myanmar 
population from 1983 to 2013 by using computer 
software called FIVFIV/SINSIN. Mcgirr and 
Rutstein (1988) compare the microcomputer 
programs for making projection about fertility, 
mortality and migration. Abel et al. (2013) Baysian 
time series model including autoregressive model, 
stochastic volatility models and random variance 
shift models by using OpenBUGS software along 
with R language.  
5 CONCLUDING REMARKS 
After briefly reviewing the 54 article from seven 
journals, different techniques were used for the 
projection of vital events like cohort component 
approach,   fertility cohort method, standard cohort 
component method, UN projection approach, LSO 
approach, regression approach for projection, extra 
based probabilistic approach, scenarios models, 
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exponential models, multidimensional projection 
model with two sex algorithm, time series 
forecasting models, Micro simulation multiregional 
projection, macro and micro simulation models, 
stochastic inverse projection model, joint 
probabilistic approach for projection, Bayesian 
modelling with IMIS estimation methods and 
maximum likelihood methods, Lee cater models for 
projection, autoregressive  stochastic models, 
sequential propensity model for projection, multi 
group population projection, Markov Chain Monte 
Carlo (MCMC) approach for projection, multistate 
cohort component methods, household projection 
methods, parity progression approach, 
mathematical methods like matrix operator, matrix 
algebra, projection matrix, Pearsanian type 1 curve 
approach, Bayesian hierarchical model, ProFmy 
model, extended lee- carter method and transition 
matrix approach are used for projection. The 
detailed descriptions are illustrated in Table 2. 
Some new and modified projection is also used in 
population projection the extended Lee Cater 
method, pearsanian type-1 curve. Mitra and 
Romaniuk (1973) presented the new approaches for 
the projection of particularly age specific fertility 
rate and the newel projection models are applied on 
the Canadian fertility data and algorithm appear 
quite promising, elementary approach,  the latent 
roots of population projection matrix, world 
urbanization prospective an alternative projection 
approach to the United State model of projection 
compatible with the mobility transition theory, the 
projection by using the polynomial model, two 
macro and micro projection models, the joint 
probabilistic projection model, sequential 
propensity household projection model to project 
the living arrangement, household and living 
arrangement projection an extension of cohort 
component model of population projection and 
Leslie matrix representation of the cohort 
component model. 
Some projection models are built in computer are 
also used for projection purpose Bayesian 
modelling and Markov chains Monte Carlo 
(MCMC) simulation by using the computer 
software like WinBUGS, to project the future 
mortality for population with limited data, 
FIVFIV/SINSIN software for projection, the 
microcomputer programs for making projection 
about fertility, mortality and migration, 
OpenBUGS software along with R language.  
Finally it is concluded that cohort component 
method for population projection used most 
extensively as a standard method of projection. On 
the other hand probabilistic and mathematical 
model were also used for fertility mortality 
migration urbanization education epidemiological 
projection like HIV.    
Study limitations: In the present study fifty four 
articles of seven journals are reviewed for different 
population projection approaches application and 
theoretical modification. So therefore this study is 
limited only to seven journals, which does not 
allow establishing a temporal decision on the basis 
of present review study.  
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